Introduction
A presynaptic effect of adenosine was first proposed when it was observed that adenosine depressed the spontaneous and evoked release of acetylcholine (ACh) from the diaphragm muscle end-plate (Ginsborg and Hirst, 1972) . In bullfrog sympathetic ganglia, it is estabished that the fast excitatory postsynaptic potential (fast e.p.s.p.) is mediated by ACh that is released from preganglionic nerve terminals (Nishi and Koketsu, 1960; Kuba and Koketsu, 1978) . It has been reported that ATP markedly reduced the amplitude of the fast e.p.s.p.s in bullfrog sympathetic ganglia (Nakamura et al. 1974) . On the other hand, Akasu et al. (1981) (Burnstock, 1981) . (Akasu et al. 1981 ).
Effects of ATP on action potentials of the ganglion cell One possible mechanism for a presynaptic inhibition would be depolarization of the preganglionic nerve terminal by ATP. This would lead to a reduction in the size of the action potential at the nerve terminal which would decrease the release of ACh. GABA has this type of action (Koketsu et al. 1974) . Indeed, the action potentials of postganglionic neurones in the Ringer solu - 
Discussion
It has been reported that cultured sympathetic ganglion cells were depolarized by ATP with an increase in membrane resistance (Siggins et al. 1977 ). Subsequently, Akasu et al. (1982) demonstrated that the ATP-induced depolarization of bullfrog sympathetic ganglion cells was due to a reduction of the resting K+ conductance which involves the M-current (Brown and Adams, 1980) . Therefore, the decrease in the amplitude of the fast e. p. s. p. s was not simply due to the reduction of the membrane resistance during the ATP-induced depolarization. Akasu et al. (1981) have reported that ATP increased the amplitude of the AChinduced depolarization, which corresponds to the fast e. p. s. p. at the bullfrog sympathetic ganglion cells and end -plate potential at the frog sartorius muscle endplate. Kinetic analyses revealed that the facilitatory action of ATP was due to an increase in receptor -sensitivity of postsynaptic cells, presumably associated with an increase in the maximum conductance of the nicotinic receptor -ionic channel complex (Akasu et al. 1981 ). The present experimental observations that ATP increased the quantal size of fast e. p. s. p. s and the amplitude of the m. e. p. s. p. s support this hypothesis (Akasu et al. 1981) . Thus, the inhibitory action of ATP on the amplitude of the fast e. p. s. p. is probably not due to the postsynaptic action of ATP. Indeed, quantitative analyses revealed that ATP decreased the quantal content of the fast e. p. s. p. and the frequency of m, e. p. s. p. in a dose -dependent manner. These results strongly suggest that the release of ACh from the preganglionic nerve terminal was inhibited by the effect of ATP. Ribeiro and Walker (1975) described similar results at the rat diaphragm muscle and frog sartorius muscle end -plate.
It is generally accepted that the release of neurotransmitter is highly dependent on Ca2+. An increase in intracellular Ca2+ concentration caused an augmentation of ACh-release from presynaptic nerve terminals (Katz and Miledi, 1967a, b; Miledi, 1973) . It is possible that ATP directly inhibits the influx of Ca2+, resulting in the decrease of Ca2+ in the nerve terminal, and a reduction of the release of transmitter. Akasu and Koketsu (1981) Silinsky, 1975) . It was recently reported that the sensitivity of the nicotinic receptor of bullfrog sympathetic ganglion cells is increased by ATP (Akasu et al. 1981) . Furthermore, the action potential of the postganglionic neurone is modified by ATP (Akasu et al. 1982) . The modulatory actions of ATP on the nicotinic transmission together with that reported by the present communication, indicate that the ATP may have an important physiological role as a modulator of the nicotinic transmission in bullfrog sympathetic ganglia.
